ciliary muscle, and thus the fact that the aqueous at the angle of the anterior chamber could pass into the tissue of the ciliary processes could be much easier demonstrated. He would illustrate as typical the eye of the cow.
The iris and ciliary body were anchored to the cribriform 'ligament by a series of pillars, and there was nothing to prevent the passage of aqueous into the supra-choroidal space or into the tissue stroma of the ciliary processes. The easiest escape for any fluid filtering from the ciliary vessels would be along the line of least resistance direct into the angle, and not through the double layer of ciliary epithelium.
Structure and function went hand in hand, and therefore he submitted that the anatomical conditions about the angle of the anterior chamber were such as to preclude any ideas of filtration of aqueous.
If Professor Starling or anyone else would care to verify or disprove these anatomical facts, he would only be too pleased if they would come and look over his histological and zoological collection at Nottingham where he now had, in support of his statements, over 13,000 sections serially mounted.
Mr. HERBERT PARSONS said that, for various reasons, he proposed to deal only with a few points in this discussion. One reason was that he felt quite unqualified to deal with the physical side of the problem in the face of Professor Hill's and Mr. Flack's and Dr. Thomson Henderson's views. But he did not understand the extraordinary antipathy which Professor Hill and his colleagues evinced towards filtration; they seemed to him, whenever possible, to introduce some difficult method of physico-chemical influence to explain processes which were susceptible to simpler explanation. He preferred to leave those questions in the hands of Professor Starling, who was present to reply on the discussion. Moreover, some years ago he went critically into the matter and gave a resume in his book on the pathology of the eye. Since the last meeting of the Section he had again read through what he then wrote, and he saw nothing in the discussion to induce him to withdraw or modify any serious point he then advanced. There might be some points the expression of which one might be more careful about, for just as Mr. Flack had complained of etymological inexactitude in various ways, so certain critics of his (the speaker's) work had commented in what he considered an unjust way, as for instance, on his use of the term "elasticity." He still, however, held to the main arguments he had expressed, though that lilight be attributed to the petrification of his critical instinct.
Parsons: Physiology of Intra-ocular Pressure He thought Dr. Hill had laid unnecessary stress on the needle, and not so much on the beauty of his own needle as on the inefficacy of other people's. He (Mr. Parsons) did not think the needles which had been used by Professor Leber and Professor Starling and himself had been as bad as was suggested. Dr. Hill's needle was admittedly a very beautiful instrument, but he did not think that that gentleman had succeeded in attaining his aim. He understood him to say the sclera was a rigid box containing fluid, which was imcompressible, and when Dr. Hill said "rigid" he probably meant rigid, while apparently some other people did not. That box was filled with fluid, and into it he forced a solid body of finite magnitude without losing aqueous, which seemed a difficult problem. The explanation would doubtless, be that blood was forced out of the eye. If that were so, the intra-ocular pressure, being equal to the venous capillary pressure, the venous walls collapsed, and the pressure inside the globe must go up, and something must happen; either the walls must be ruptured, or the fluid must escape somewhere. The only point in which Professor Hill's work differed from that of previous observers was in the very high intra-ocular pressure he got in some experiments; and that was probably partly due to displacement of fluid by the needle. In avoiding one difficulty with extreme care, Dr. Hill had introduced another error in not allowing for the displacement of fluid by his needle. He got the air bubble at zero point before introducing the needle into the eye, and brought it back to zero immediately after introducing it. It would be noticed that the highest pressures, as set forth in the Royal Society papers, were produced with ether anesthesia, and that might have something to do with it. In some instances the blood-pressure was stated, but not always. Another point was, that the walls of the globe not being rigid, unless the animal were curarized the extrinsic muscles might produce a relatively enormous effect upon the intra-ocular pressure. He believed he (the speaker) was the first to show that the increased pressure which was easily produced on stimulating the peripheral end of the cervical sympathetic was due to contraction of the unstriped muscle in the orbit. But how the fact that the extrinsic muscle pressure raised the pressure in the globe was to be explained on the theory that the walls of the globe were rigid he failed to understand. Mr. Flack's suggestion with regard to the child's skull was inapposite, because Mr. Flack had not proof that the conditions of the circulation in the child's skull were then comparable to those in the adult. Scorn had been cast on Koster's experiments, but for a globe to increase in volume 45 c.mm. with a rise of pressure from 20 to 70 mm. of mercury was quite appreciable, and how one could contend that the volume was constant under those circumstances he could not see. He wished people would be consistent when they spoke of absorption of fluid. In Professor Hill's writings on the intracranial circulation one read of absorption by the veins, and in later publications the phrase was absorption by the capillary-venous mechanism. He did not understand what these terms implied. Absorption by the veins was spoken of in Dr. Thounson Henderson's books just as if fluid could pass through the thick walls of the veins with the greatest ease from outside. He thought secretion and absorption were fundamentally processes which were carried on by the capillaries. From the evolutionary point of view probably the earliest stage was that all capillaries performed both functions, and physical forces were utilized, as Nature usually did use them, and in some such way as the following: The filtration process in the capillaries was brought about by a vasomotor mechanism; if the arteries were dilated there was a greater intra-capillary pressure, and a process of filtration or secretion went on. If the arterioles were constricted, the intra-capillary pressure was diminished, and absorption was permitted. He did not mean to say that the utilization of such physical processes in any way eliminated the activity of the living cells which formed the filtering membrane; they had their functions to perform. That was seen in the ease with which various immune bodies passed through the capillary walls whilst others were kept back bv them. These substances followed no known physical laws. Agglutinins would go through into the normal aqueous, but if the animal were immunized to a foreign blood the hemolytic elements would not go through, except under diminished intra-ocular pressure, when the aqueous had a much larger protein content. One could, further, understand that at a higher state of development and with the differentiation of different organisms the processes might be separated, one set of capillaries performing secretion and another absorption.
The work of Leber and others tended to show that the principal function of the ciliary body was that of secretion, and that of the iris was absorption. On the other hand, the supply of nutrition to the choroid, for example, was carried out by the same capillaries which took the products away. If the experimental facts were not inconsistent with a purely physical explanation, one had no right to call in other factors until one knew that the known factors failed in some essential particular. In the contribution by Professor Hill and Mr. Flack the only experimental evidence brought forward was practically a repetition of what had been available from the work of many observers from 1850 onwards. They were at liberty to put forward any theory they wished, but it was necessary to bring f6rward some definite experimental evidence which was not explicable on current views, or per contra, they must submit evidence which upset that already adduced.
He did not propose to discuss accommodation; he did not regard it as germane to the subject, except from the standpoint used by Dr. Hill and Mr. Flack in their contributions-i.e., proving the little known from the still less known. As to the bearing of accommodation on normal intra-ocular pressure, it was a question of explaining how the process of accommodation could go on under the known conditions of intra-ocular pressure. And in the present state of flux in knowledge on the subject, he did not see how arguments adduced from the accommodation process could be of value in proving the facts of normal intra-ocular pressure.
Mr. RAYNER D. BATTEN gave a demonstration, by means of toy balloons, of the relationship of tension to pressure. He said that the ocular tension, as felt by the finger, was a mixed sensation, including, as it did, several factors-intra-ocular pressure, and resistance, the latter being divisible into two, in so far as it depended on freedom of exit of fluid from the globe, and on the elasticity of structures outside the globe, in connexion with the fluid in the globe. A third factor was the tension of the structure itself.
Ocular T, as felt by the finger, is a mixed sensation and includes several factors:-( Pressure.
Resistance depending on: T (1) Freedom of exit of fluid contents.
(2) On the elasticity of structures in connexion with the fluid of the globe, not necessarily in the globe.
"Tension " of the structure felt.
The balloons demonstrate some of these points; The pressure in the various sections is the same, but the tension is markedly different. They also show that the tension can vary, depending on the condition of the wall, in different parts of the globe, although the pressure is the same. (1) They demonstrate that the feeling of resistance is largely dependent on the freedom of exit of fluid. (2) On the elasticity of structures connected with the fluid in the globe.
